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Situation 1: $z_{1} \geq\frac{b}{2}$ $z_{2} \geq\frac{b}{2}$ (Figure 1,2)
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Player $i$ $.Q_{i}(.T.)$.
$Q_{i}(T)$ $=$ $\{$
$z_{i}- \frac{T}{t}b$, $0 \leq T\leq\frac{1}{2}t$
$z_{i}- \frac{1}{2}b$ , $\frac{1}{2}t\leq T\leq\frac{3}{2}t$
$\text{ _{ }}$ Player $i$ $C_{1}^{i}(Z.1,.z2)$
$C_{1}^{i}( \mathcal{Z}_{1}, z_{2})=(_{C_{i}}+h_{i})zi^{-(}\frac{5}{12}h_{i}+\frac{1}{2}r)b$
$C_{1}^{i}(Z1, Z2)$ z’ Player
. $arrow$ : .
. $- C_{1}^{1}(\mathcal{Z}1, z_{2})$ $z_{1}$ $z_{1}^{*}= \frac{b}{2}$
$C_{1}^{2}(\mathcal{Z}1, Z2)$ $C_{1}^{2}(\mathcal{Z}1, Z2)$ $z_{2}$ $= \frac{b}{2}- C^{\backslash }\backslash$ -
Situation 2: $0 \leq z_{1}<\frac{b}{2}$ $z_{2}$] $z_{1}+z_{2}\geq b$ (Figure 3,4)
Player I $Q_{1}(T)$
$Q_{1}(T)$ $=$ $\{$
$z_{1}- \frac{T}{t}b$ , $0 \leq T\leq\frac{1}{2}t$
$z_{1}- \frac{1}{2}b$ , $\frac{1}{2}t\leq T\leq\frac{3}{2}t$
Player I $C_{2}^{1}(Z1, \mathcal{Z}2)$
$c_{2}^{1}(Z_{1,2}Z)=(_{C}1^{-p_{1^{-}}r})z_{1}+ \frac{5}{12}p1b+(h_{1}+p1)\frac{z_{1}^{2}}{3b}$
$C_{2}^{1}(Z1, z2)$ $z_{1}$ $z_{1}$
$\frac{\partial}{\partial z_{1}}\overline{C}_{2}^{1}(_{\mathcal{Z}}1, \mathcal{Z}2)$ $=$ $c_{1}-p_{1^{-r+\frac{2(h_{1}+p_{1})}{3b}Z_{1}}}$ .
$\frac{\partial^{2}}{\partial z_{1}^{2}}C_{2}^{1}(z_{1}.., z_{2})$ $=$ $\frac{2(h_{1}+p_{1})}{3b}>0$ .
$C_{2}^{1}(\mathcal{Z}1, \mathcal{Z}2)$
$z_{1}$
$\lim_{z_{1}arrow+0}\frac{\partial}{\partial z_{1}}c_{2}^{1}(_{Z_{1}}, z_{2})$ $=$
$c_{1}-p_{\dot{1}}-r<0$ ,
$\lim_{z_{1}arrow\frac{b}{2}}\frac{\partial}{\partial z_{1}}.c_{2}^{1}(z_{1}, Z_{2})$ $=$ $c_{1}+ \frac{1}{3}h1-\frac{2}{3}p1-r$
$0 \leq z_{1}<\frac{b}{2}$ $z_{1}^{*}$ 2
(i) $r \geq c_{1}+\frac{1}{3}h_{1^{-}}\frac{2}{3}p1$
$C_{2}^{1}(Z1, Z2)$ $z_{1}$ $z_{1}^{*}= \frac{b}{2}$
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$z_{2}- \frac{T}{t}b$ , $0 \leq T\leq\frac{1}{2}t$
$z_{2}- \frac{1}{2}b$ , $\frac{1}{2}t\leq T$. $\leq(1+z_{b}\lrcorner)t$
$z_{1}+z_{2}+ \frac{1}{2}b-\frac{T}{t}b$, $(1+^{z_{b}} \lrcorner)t\leq T\leq\frac{3}{2}t$
Player II $C_{2}^{2}(Z_{1}, z_{2})$
$C_{2}^{2}(z1, Z2)=(c_{2}+h_{2})z_{2}-( \frac{1}{2}h_{2}+r)b+(\frac{1}{3}h_{2}+r)z_{1}-\frac{h_{2}z_{1}^{2}}{3b}$
$z_{1}$ $(z_{1}, z_{2})$ $z_{2}$
$z_{2}$
$\frac{\partial}{\partial z_{2}}c_{2}^{2}(_{Z_{1}}, z_{2})$ $=$ $c_{2}+h_{2}>0$ .




Situation 3: $0 \leq z_{1}<\frac{b}{2}$ $z_{2}$] $z_{1}+Z_{2}<b$ (Figure 5,6)
Player I $Q_{1}(T)$
$Q_{1}(T)$ $=$ $\{$
$z_{1}- \frac{T}{t}b$ , $0 \leq T\leq\frac{1}{2}t$
$z_{1}- \frac{1}{2}b$ , $\frac{1}{2}t\leq T\leq\frac{3}{2}t$
Player I $c_{3}^{1}(Z1, \mathcal{Z}2)$
$C_{3}^{1}(z_{1}, z2)=(c_{1}-p_{1}-r) \mathcal{Z}_{1}+\frac{5}{12}p1b+(h_{1}+p1)\frac{z_{1}^{2}}{3b}$
Situation 2 $z_{1}^{*}$ 2
(i) $r \geq c_{1}+\frac{1}{3}h_{1^{-}}\frac{2}{3}P1$
$C_{3}^{1}(z1, \mathcal{Z}2)$ $z_{1}$ $z_{1}^{*}= \frac{b}{2}$
(ii) $r<c_{1}+ \frac{1}{3}h_{1}-\frac{2}{3}p1$
$C_{3}^{1}(z1, \mathcal{Z}2)$ $z_{1}$ $z_{1}^{*}= \frac{3(r-c1+\mathrm{P}1)}{2(h_{1}+p_{1})}b$
Player II $Q_{2}(T)$
$Q_{2}(T)$ $=$ $\{$
$z_{2}- \frac{T}{t}b$ , $0 \leq T\leq\frac{1}{2}t$
$z_{2}- \frac{1}{2}b$ , $\frac{1}{2}t\leq T\leq(1+z_{b}\lrcorner)t$
$z_{1}+z_{2}+ \frac{1}{2}b-\frac{T}{t}b$, $(1+ \frac{z_{1}}{b})t\leq T\leq\frac{3}{2}t$
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Player II $C_{3}^{2}(Z_{1}, z_{2})$
$C_{3}^{2}( \mathcal{Z}_{1,2}\mathcal{Z})=(c_{2}+\frac{1}{3}h2-\frac{2}{3}p2^{-r})Z2+(\frac{1}{3}p_{2}-\frac{1}{6}h_{2})b-(\frac{1}{3}h2+\frac{2}{3}p2)\mathcal{Z}_{1^{-\frac{h_{2}z_{1}^{2}}{3b}}}+(h2+p2)\frac{(z_{1}+z_{2})^{2}}{3b}$
z2* z2 z1
$\frac{\partial^{2}}{\partial z_{1}^{2}}C_{3}^{2}(z_{1}, z_{2})$ $=$ $\frac{2p_{2}}{3b}>0$ .
$C_{3}^{2}(z_{1}, z_{\mathit{2}})$
$z_{2}$ $z_{1}$ $0\leq z_{1}\leq$
$\frac{b}{2}$ $C_{3}^{2}(z1, Z2)$ $z_{1}$
$C_{3}^{2}(0, z_{\mathit{2}})$ $=$ $(h_{2}+p_{2}) \frac{z_{2}^{2}}{3b}+(c_{2}+\frac{1}{3}h_{2^{-}}\frac{2}{3}p2-r)Z_{2}+(\frac{1}{3}p_{2}-\frac{1}{6}h_{2})b$
$=$ $\frac{(h_{2}+p_{2})}{3b}(z_{2}-\frac{3r-3c_{2}-h2+2p2}{2(h_{2}+p_{2})}b)2+(\frac{1}{3}p_{2}-\frac{1}{6}h2)b$
$- \frac{(3r-3c_{2}-h2+2p_{2})2}{12(h_{2}+p_{2})}b$,
$C_{3}^{2}( \frac{b}{2}, z_{2})$ $=$ $(h_{\mathit{2}}+p_{2}) \frac{z_{2}^{2}}{3b}+(c_{2}+\frac{2}{3}h2-\frac{1}{3}p_{2}-r)z_{2}+(\frac{1}{12}p_{2}-\frac{1}{3}h_{2})b$
$=$ $\frac{(h_{2}+p_{2})}{3b}(z_{2}-\frac{3r-3c_{2^{-2}}h2+p_{2}}{2(h_{2}+p_{2})}b\mathrm{I}^{2}+(\frac{1}{12}p_{2}-\frac{1}{3}h_{2})b$
$- \frac{(3r-3c_{2}-2h2+p_{2})^{2}}{12(h_{2}+p_{2})}b$.
$C_{3}^{2}(0, z_{2})$ $C_{3}^{2}( \frac{b}{2}, z_{2})$ $\frac{b}{2}$
$\max_{z_{1}}C^{2}3(z_{1,2}\mathcal{Z})$ $=$
$z_{2}$ 4
(i) $c_{2} \leq r<c_{2}+\frac{2}{3}h_{2}-\frac{1}{3}p_{2}$
$C_{3}^{2}(Z1, \mathcal{Z}2)$
$z_{2}$ $z_{2}^{*}$ $= \frac{b}{2}$
(ii) $c_{2}+ \frac{2}{3}h_{2}-\frac{1}{3}p_{2}\leq r<c_{2}$ $\frac{4h_{2}-p_{2}}{6}$
$C_{3}^{\mathit{2}}(\mathcal{Z}1, z2)$
$z_{2}$ $z_{2}^{*}= \frac{3r-3C2-h_{2}+2p2}{2(h_{2}+p_{2})}b$








Situation 4: $0\leq z_{1}<2t\backslash$
$0\leq z_{2}.\cdot.<_{\vee}$





$z_{1}- \frac{T}{t}b$ , $0 \leq T\leq\frac{1}{\mathit{2}}t$
$z_{1}- \frac{1}{2}b$ , $\frac{1}{2}t\leq T\leq(1+^{z_{b}}z)t$
$Z_{1}+ \mathcal{Z}_{2}+_{2}b-\frac{T}{t}b$ , $(1+ \frac{z_{2}}{b})t\leq T\leq\frac{3}{2}t$




$\frac{\partial}{\partial z_{1}}C_{4}^{1}(_{\mathcal{Z}}1, \mathcal{Z}2)$ $=$ $c_{1}-p_{1^{-r+\frac{2(h_{1}+p_{1})}{3b}Z_{1}}}$ .












$z_{2}- \frac{T}{t}b$ , $0 \leq\tau\leq\frac{1}{2}t$
$z_{2}- \frac{1}{2}b$ , $\frac{1}{2}t\leq T\leq(1+\frac{z_{1}}{b})t$
$z_{1}+z_{2}+ \frac{1}{2}b-\frac{T}{t}b$ , $(1+^{z} \lrcorner)bt\leq\tau\leq\frac{3}{2}t$
$C_{4}^{2}(\mathcal{Z}1, \mathcal{Z}2)$
$C_{4}^{2}(Z_{1}, \mathcal{Z}_{2})=(h2+p_{2})\frac{z_{2}^{2}}{3b}+(_{C}2-p_{2}-r)z_{2}+\frac{p_{2}z_{1}^{2}}{3b}-\frac{1}{3}p2z1+\frac{1}{2}p_{2}b$ .
(i) $r \geq c_{2}+\frac{1}{3}h_{2}-\frac{2}{3}p_{2}$
.
$C_{4}^{2}(z_{1}, z_{2})$
$z_{2}$ $z_{2}^{*}$ $= \frac{b}{2}$




Player I II $z_{1}$] $0\leq z_{2}<$ S $\mathrm{s}_{!}\mathrm{t}\mathrm{u}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}2;3$
$z_{1}$ $z_{2}$
Situation 5: $z_{1}\geq 2$ $0 \leq z_{2}<\frac{b}{2}$ $z_{1}+z_{2}\geq b$
Player I
$C_{5}^{1}(z1, Z2)=(c_{1}+h_{1})z_{1}-( \frac{1}{2}h_{1}+r)b+(\frac{1}{3}h_{1}+r)z_{2}-\frac{h_{1}z_{2}^{2}}{3b}$ .
$C_{5}^{1}(Z_{1}, z_{2})$ $z_{1}$ $z_{1}^{*}= \frac{b}{2}$
Player II
$c_{5(\mathcal{Z})}^{2}Z_{1,2}=(_{C}2^{-p_{2^{-}}r})z_{2}+ \frac{5}{12}p2b+(h_{2}+p2)\frac{z_{\mathit{2}}^{2}}{3b}$ .
(i) $r \geq c_{2}+\frac{1}{3}h_{2^{-}}\frac{2}{3}p_{2}$
$C_{5}^{2}(Z1, z2)$ $z_{2}$ $z_{2}^{*}$ $= \frac{b}{2}$
(ii) $r<c_{2}+ \frac{1}{3}h_{2}-\frac{2}{3}p_{\mathit{2}}$ ’ ..
$C_{5}^{\mathit{2}}(Z_{1}, z_{2})$
$z_{\mathit{2}}$ $z_{2}^{*}= \frac{3(r-c_{2}+p2)}{2(h_{2+_{\mathrm{P}}2})}b$




(i) $c_{1} \leq r<c_{1}+\frac{2}{3}h_{1}-\frac{1}{3}p_{1}$
$C_{6}^{1}(z1, Z2)$ $z_{1}$ $z_{1}^{*}= \frac{b}{2}$
(ii) $c_{1}+ \frac{2}{3}h1-\frac{1}{3}p1\leq r<c_{1}+\frac{4h_{1}-p_{1}}{6}$ .
$\cdot$
$C_{6}^{1}(Z1, Z2)$ $z_{1}$ $z_{1}^{*}= \frac{3r-3c_{1}-h_{1}+2p1}{2(h_{1}+p_{1})}b$
(iii) $c_{1}+ \frac{4h_{1}-\mathrm{p}_{1}}{6}\leq r<c_{1}+\frac{6h_{1}+p_{1}}{6}$
$C_{6}^{1}(\mathcal{Z}_{1}, z_{2})$
$z_{1}$ $z_{1}^{*}= \frac{2h_{1}+3_{\mathrm{P}1}}{4(h_{1+\mathrm{p}_{1}})}b$
(iv) $r \geq c_{1}+\frac{6h_{1}+p_{1}}{6}$
$C_{6}^{1}(Z1, Z2)$ $z_{1}$ [ $z_{1}^{*}= \frac{3r-3c_{1}-2h1+\mathrm{p}_{1}}{2(h_{1+}p_{1})}b$
Player II
$C_{6}^{2}(z1, z_{2})=(c_{2^{-p_{2}}}-r) \mathcal{Z}2+\frac{5}{12}p_{2}b+(h2+p_{2})\frac{z_{2}^{2}}{3b}$.
(i) $r \geq c_{2}+\frac{1}{3}h_{2^{-}}\frac{2}{3}p_{2}$
6 $(z_{1}, z_{2})$ $z_{2} \text{ }z^{*}2=\frac{b}{2}$







Definition. $0$ ’ $-$ $\mathrm{x}^{*}\in X,$ $\mathrm{y}^{*}$ \in Y
$\mathrm{x}\in X,$ $\mathrm{y}\in Y$ :
$e_{1}(_{\mathrm{X}}, \mathrm{y}^{*})\geq e_{1}(\mathrm{x}^{*},\mathrm{y}^{*})$ ; $e_{\mathit{2}}(\mathrm{x}^{*},\mathrm{y})\geq e_{2}(\mathrm{X}^{*}, \mathrm{y}^{*})$
$e_{1}$ ( Player I e2( Player II
5 :
Player $i$ .
$\leq r$ $< \mathrm{q}+\frac{1}{3}hi-\frac{\mathit{2}}{3}p_{i}$ , .




Player I II 25
Player I II 15
25 – $\frac{3(r-c1+p1)}{2(h_{1+}p_{1})}b$ ,
$\frac{3r-3C1-h_{1}+2\mathrm{p}1}{2(h_{1}+p_{1})}b,$ $\frac{\mathit{2}h_{1}+3\mathrm{p}_{1}}{4(h_{1}+p_{1})}b,$ $\frac{3r-3c1-2h1+p1}{2(h_{1+p_{1}})}b$ \alpha 1, $\alpha_{2},$ $\alpha_{3},$ $\alpha_{4}$ $\frac{3(r-c_{2}+p2)}{\mathit{2}(h_{2+_{\mathrm{P}}2})}b$ ,
$\frac{3r-3c_{2}-h_{2}+2p2}{2(h_{2}+p_{2})}b,$ $\frac{2h_{2+}3p_{2}}{4(h_{2}+p_{2})}b,$ $\frac{3r-3C2-2h_{2+\mathrm{p}2}}{2(h_{2}+p_{2})}b$ \beta 1, $\beta_{2},$ $\beta_{3},$ $\beta_{4}$
Case 1: $c_{1} \leq r<c_{1}+\frac{1}{3}h_{1^{-}}\frac{2}{3}p_{1}$ $c_{2} \leq r<c_{2}+\frac{1}{3}h_{2}-\frac{2}{3}p_{2}$







$C_{1}^{1}(z_{1}*,$ $\frac{b}{2})>C_{3}^{1}(z_{1}*,$ $\frac{b}{2})$ ; $C_{6}^{1}(_{Z_{1}^{*}},\beta_{1})>c_{4}^{1}(_{Z_{1}}*, \beta 1)$ .
$C_{1}^{\mathit{2}}( \frac{b}{2},$ $\mathcal{Z}_{2}^{*})>C_{6}^{2}(\frac{b}{2},$ $\mathcal{Z}_{\mathit{2}}^{*})$ ; $C_{3}^{2}(\alpha_{1}, Z_{2}^{*})>C_{4}2(\alpha_{1,\mathit{2}}z^{*})$ .
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$z_{1}= \frac{3(r-c_{1}+_{\mathrm{P}}1)}{2(h_{1+}p_{1})}b,$ $z_{2}= \frac{3(r-c_{2}+_{\mathrm{P}}2)}{2(h_{2+_{\mathrm{P}}2})}b$






$C_{1}^{1}(z_{1}*,$ $\frac{b}{2})>C_{3}^{1}(z_{1}*,$ $\frac{b}{2})$ .
$z_{1}= \frac{3(r-c_{1}+p1)}{2(h_{1}+p_{1})}b,$ $z_{\mathit{2}}= \frac{b}{\mathit{2}}$
Case 3: $c_{1} \leq r<c_{1}+\frac{1}{3}h_{1}-\frac{2}{3}p_{1}$ $c_{2}+ \frac{\mathit{2}}{3}h_{\mathit{2}^{-}}\frac{1}{3}p_{2}\leq r<c_{2}+\frac{2}{3}h_{2}-\frac{1}{6}p2$
















$C_{3}^{\mathit{2}}( \alpha_{1}, \frac{b}{2})\leq C_{2}^{2}(\alpha_{1},\beta 2)$ $z_{1}= \frac{3(r-c_{1}+p_{1})}{2(h_{1}+p_{1)}}b,$ $\mathcal{Z}_{2}=\frac{b}{2}$
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$C_{3}^{2}( \alpha_{1}, \frac{b}{2})\geq C_{2}^{2}(\alpha_{1},\beta 2)$ ( $z_{1}= \frac{3(r-c_{1}+_{\mathrm{P}}1)}{2(h_{1+}p_{1})}b,$ $\mathcal{Z}2=\frac{3r-3c_{2}-h2+2p_{2}}{2(h_{2+}p_{2})}b$
$k=3$ $z_{1}= \frac{3(r-c_{1}+p_{1})}{2(h_{1+}p_{1})}b,$ $z_{2}= \frac{3r-\mathrm{s}C2-h2+2p2}{\mathit{2}(h_{2}+p2)}b$
$\mathrm{P}\mathrm{l}\mathrm{a}\mathrm{y}\mathrm{e}\mathrm{r}\mathrm{r}\mathrm{I}\text{ }\mathrm{I}1=\frac{b}{2},2=\frac{\text{ _{}C+\frac{2}{)3}}1^{\vee\supset}3(r-c1+p21}{2(h_{1+_{\mathrm{P}}1})}b\text{ }\mathrm{c}\mathrm{a}\mathrm{S}\mathrm{e}4:<+\frac{1}{3}h1^{-ph}\frac{2}{\mathrm{I}\mathrm{s}}1\text{ _{ }}2\leq \mathrm{p}1\mathrm{a}\mathrm{y}\mathrm{e}\mathrm{r}r<c2\mathrm{I}\mathrm{I}^{+}\text{ }2^{\text{ } }=\text{ }\frac{b}{2}$
,






$(C_{k}^{1}(z_{1^{*}}, \beta*)3,ck(2\alpha_{1},\beta 3).)(C_{1}1(Z\beta 1’ 3),C_{1}2(\frac{b}{2},\beta_{3})))$
$k=2,3$ $C_{k}^{2}(\alpha 1,\beta_{3})=\{$
$C_{2}^{2}(\alpha_{1}, \beta_{3})$ , $k=2$
$C_{3}^{2}(\alpha_{12}, z^{*})$ , $k=3$
:




$C_{3}^{2}( \alpha_{1}, \frac{b}{2})\leq c_{2}^{2}(\alpha_{1}, \beta 3)$ $z_{1}= \frac{3(r-c1+p1)}{2(h_{1+p_{1}})}b,$ $Z_{2}= \frac{b}{2}$
$C_{3}^{\mathit{2}}( \alpha_{1}, \frac{b}{2})\geq C_{2}^{2}(\alpha_{1}, \beta 3)$ $z_{1}= \frac{3(r-c_{1+1}p)}{2(h_{1+p_{1}})}b,$ $Z_{2}= \frac{2h_{2+}3p2}{4(h_{2+}p_{2})}b$
$k=3$ $z_{1}= \frac{3(r-c_{1+1}p)}{2(h_{1+p_{1}})}b,$ $Z_{2}= \frac{2h_{2+}3p_{2}}{4(h_{2+p_{2}})}b$
Case 5: $c_{1} \leq r<c_{1}+\frac{1}{3}h_{1}-\frac{2}{3}p_{1}$ $r \geq c_{\mathit{2}}+h_{2}+\frac{1}{6}p_{2}$
Player I ’ $= \frac{b}{2},$ $\mathrm{I}_{\mathit{2}}=\frac{3(r-c_{1}+_{\mathrm{P}}1)}{2(h_{1}+p_{1})}b$ Player I $\mathrm{I}\mathrm{I}_{1}=\frac{b}{2}$ ,
$\mathrm{I}\mathrm{I}_{2}=\frac{3r-3c2-2h_{2}+\mathrm{p}2}{2(h_{2+}p_{2})}b$ $\text{ }\frac{b}{2}>\frac{3(r-c_{1+1}p)}{2(h_{1+\mathrm{p}_{1}})}b,$ $\frac{b}{2}<\frac{3r-3c_{2}-2h2+\mathrm{p}_{2}}{2(h_{2}+_{\mathrm{P}2})}b$
$\mathrm{I}\mathrm{I}_{1}$ . . $\mathrm{I}\mathrm{I}_{2}$
$\mathrm{I}_{2}\mathrm{I}_{1}((C_{3}^{1}(_{Z_{1}}(C_{1}1(z_{1},)**,\frac{\frac{b}{b2}}{2}),’ c_{3(\alpha}^{2}c^{2}1(\frac{b}{2},Z))1,\frac{2*b}{2}))$ $(C_{k}^{1}-(C^{1}(_{\mathcal{Z}_{1}}1^{\cdot}., \cdot\beta*)(z^{*},\beta 14.4),’ C_{k}^{2}\ddot{C}_{1}^{2}(\frac{b}{2},\beta 4))(\alpha_{1},\beta 4)))$
$k=2,3$ $C_{k}^{2}(\alpha_{1}, \beta 4)=\{$
$C_{2}^{2}(\alpha_{1}, \beta 4)$ , $k=2$
$C_{3}^{2}(\alpha_{1,2}.z^{*})$ , $k=3$
:




$k=2$ $\backslash \cdot.\backslash .:,$




$C_{3}^{\mathit{2}}( \alpha_{1}, \frac{b}{\mathit{2}})\leq C_{2}^{\mathit{2}}(\alpha_{1},\beta_{4})$ $f\mathrm{f}_{\text{ }}$ $z_{1}= \frac{3(r-c_{1}+p1)}{2(h_{1+}p_{1})}b,$ $z2= \frac{b}{2}$ .
$C_{3}^{2}( \alpha_{1}, \frac{b}{2})\geq C_{\mathit{2}}^{\mathit{2}}(\alpha_{1},\beta_{4})$ $z1= \frac{3(r--+p_{1})\mathrm{C}_{1}}{2(h_{1+\mathrm{p}_{1}})}b,$ $z2= \frac{3r-3c2-2h_{2}+p2}{2(h_{2+\mathrm{P}}2\rangle}b$
$k=3$ $z_{1}= \frac{3(r-\mathrm{c}_{1}+_{\mathrm{P}}1)}{2(h_{1+\mathrm{p}_{1}})}b,$ $z_{2}= \frac{3r-3c2-\mathit{2}h2+p_{2}}{\mathit{2}(h_{2+_{\mathrm{P}}2})}b$
Case 6: $c_{1}+ \frac{1}{3}h_{1}-\frac{2}{3}p_{1}\leq r<c_{1}+\frac{2}{3}h_{1}-\frac{1}{3}p1$ $c_{\mathit{2}} \leq r<c_{\mathit{2}}+\frac{1}{3}h_{2}-\frac{2}{3}p_{2}$
Player I $\mathrm{I}_{1}=2$ $\text{ }$ Player II $\mathrm{I}\mathrm{I}_{1}=\frac{b}{2},$ $\mathrm{I}\mathrm{I}_{2}=\frac{3(r-c_{2}+p_{2})}{2(h_{2}+p_{2})}b$
$\text{ }\frac{b}{2}>\frac{3(r-c_{2}+_{\mathrm{P}}2)}{2(h_{2+_{\mathrm{P}}2})}b$ Case 2 Player I II
: ’ ..
$\mathrm{I}\mathrm{I}_{1}$ $\mathrm{I}\mathrm{I}_{2}$
$\mathrm{I}_{1}$ ( $(C_{1}^{1}(z_{1}, \frac{b}{2}*),$ $\mathit{0}_{1}2(\frac{b}{\mathit{2}}, \mathcal{Z}^{*})2)$ $(C_{6}^{1}.(z_{1},\beta_{1}*),$ $c_{6(\frac{b}{\mathit{2}}}2,$ $z_{2}^{*})))$
$z_{1}=2’ z \mathit{2}=\frac{3(r-c_{2}+_{\mathrm{P})}2}{2(h_{2+}p_{2})}b$
Case 11: $c_{1}+ \frac{2}{3}h1^{-}\frac{1}{3}p1\leq r<c_{1}+\frac{2}{3}h_{1}-\frac{1}{6}p_{1}$ $\leq r<c_{2}+\frac{1}{3}h_{2}-\frac{2}{3}P2$
Player I $\mathrm{I}_{1}=\frac{b}{2},$ $\mathrm{I}_{2}=\frac{3r-3c_{1}-h1+2p_{1}}{2(h_{1}+p_{1})}b$ Player II $\mathrm{I}\mathrm{I}_{1}=\frac{b}{2}$ ,
$\mathrm{I}\mathrm{I}_{2}=\frac{3(r-c_{2+2}p)}{2(h_{2+}p_{2})}b$ $\text{ }\frac{b}{2}\leq\frac{3r-3c1-h1+2p_{1}}{2(h_{1+p_{1}})}b,$ $\frac{b}{2}>\frac{3(r-c_{2}+p_{2})}{2(h_{2}+p_{2)}}b$
$\#\mathrm{J}$




$l=5,6$ $C_{l}^{1}(\alpha_{2}, \beta 1)=\{$
$C_{5}^{1}(\alpha_{2}, \beta_{1})$ , $l=5$
$C_{6}^{1}(_{Z_{1}}*, \beta 1)$ , $l=6$
$l=5$
$C_{6}^{1}( \frac{b}{2}, \beta_{1})\leq C_{5}^{1}(\alpha_{2}, \beta 1)$ $z_{1}= \frac{b}{2},$ $z_{2}= \frac{3(r-c_{2+2}p)}{2(h_{2+}p_{2})}b$
$C_{6}^{1}( \frac{b}{2}, \beta_{1})\geq C_{5}^{1}(\alpha_{2}, \beta 1)$ $z_{1}= \frac{3r-3c_{1}-h_{1+\mathrm{p}_{1}}\mathit{2}}{2(h_{1}+p_{1})}b,$ $z_{2}= \frac{3(r-c_{2}+p2)}{2(h_{2+_{\mathrm{P}}2})}b$
$l=6$ $z_{1}= \frac{3r-3c_{1}-h1+2p1}{2(h_{1}+p_{1})}.b,$ $Z2= \frac{3(r-C2+p_{2})}{2(h_{2}+p_{2})}b$
Case 16: $c_{1}+ \frac{2}{3}h_{1}-\frac{1}{6}p_{1}\leq r<c_{1}+h_{1}+\frac{1}{6}p1$ $c_{2} \leq r<c_{2}+\frac{1}{3}h_{2}-\frac{\mathit{2}}{3}p_{2}$
. Player I $\mathrm{I}_{1}=\frac{b}{2}$ , I2 $= \frac{2h_{1}+3p_{1}}{4(h_{1+_{\mathrm{P}}1})}b$ Player Il ( $\mathrm{I}\mathrm{I}_{1}--\frac{b}{2}$ ,
$\mathrm{I}\mathrm{I}_{\mathit{2}}=\frac{3(r-c\mathrm{z}+p2)}{2(h_{2+p_{2}})}b$ $\text{ }\frac{b}{2}<\frac{2h_{1}+3p_{1}}{4(h_{1+p_{1}})}b,$ $\frac{b}{2}>\frac{3(r-c2+p2)}{2(h_{2+_{\mathrm{P}}2})}b$ Case
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4 Player I II
. $\cdot-\cdot.\backslash$
. .:: : $.-\cdot..\cdot..:..\cdot..\cdot$: :. .. . . . . .
$\mathrm{I}\mathrm{I}_{1}$ $\mathrm{I}\mathrm{I}_{2}$
$\mathrm{I}_{2}\mathrm{I}_{1}$ $(C_{\mathrm{t}^{1}}((o_{6^{1}}( \frac{b}{2},\beta_{1}\alpha_{3},\beta 1)),’ c^{2}c_{\iota}2(\alpha \mathrm{s},Z_{\mathit{2}}^{*}6(\frac{b}{\mathit{2}},Z^{*})2)))$
$l=5,6$ $o_{\iota^{1}}\mathrm{f}\alpha 3,$ $\beta 1$ ) $=\{$
$C_{6}^{1}(\alpha s,\beta 1)$ , $l=5$
$C_{6}^{1}(_{Z_{1}}*, \beta 1)$ , $l=6$
$l=5$
$C_{6}^{1}( \frac{b}{2}, \beta_{1})\leq C_{5}^{1}(\alpha_{3}, \beta 1)$ $z_{1}= \frac{b}{2},$ $\mathcal{Z}_{2}=\frac{3(r-c2+p2)}{\mathit{2}(h_{2+}p_{2})}b$
$C_{6}^{1}( \frac{b}{2}, \beta_{1})\geq C_{5}^{1}(\alpha_{3}, \beta 1)$ $z_{1}= \frac{2h_{1}+\mathrm{s}_{n1}}{4(h_{1+p_{1}})}b,$ $z \mathit{2}=\frac{3(r-c2+p2)}{\mathit{2}(h_{2}+_{\mathrm{P}2})}b$
$l=6$ $z_{1}= \frac{2h_{1}+3p1}{4(h_{1}+_{\mathrm{P}1})}b,$ $Z_{2}= \frac{\mathrm{s}(r-c_{2}+p_{2})}{\mathit{2}(h_{2+\mathrm{P}2})}b$
Case 21: $r \geq c_{1}+h_{1}+\frac{1}{6}p_{1}$ $\leq r<c_{2}+\frac{1}{3}h_{2}-\frac{2}{3}P2$
Player I $\mathrm{I}_{1}=\frac{b}{\mathit{2}},$ $\mathrm{I}_{2}=\frac{3r-3c_{1}-2h1+p1}{2(h_{1+\mathrm{P}1})}b$ Player II $\mathrm{I}\mathrm{I}_{1}=\frac{b}{2}$ ,
$\mathrm{I}\mathrm{I}_{2}=\frac{3(r-c_{2}+p2)}{2(h_{2+2}p)}b$ $\text{ }\frac{b}{2}<\frac{3r-\mathrm{s}C_{1}-2h_{1+p1}}{2(h_{1+}p_{1})}b,$ $\frac{b}{2}>\frac{3(r-c_{2}+p2)}{2(h_{2+p_{2}})}b$




$(.C_{\mathrm{t}}^{1}(c^{1}6( \alpha_{4}(\frac{b}{\mathit{2}}." \beta 1).’ C_{\mathrm{t}}.2(\alpha 4,z^{*})2)\beta_{1}), \mathit{0}2(6\frac{b}{2}, \mathcal{Z}_{2}*)))$
$l=5,6$ $C_{\iota^{1}}(\alpha_{4}, \beta 1)=\{$
$C_{5}^{1}(\alpha_{4}, \beta 1)$ , $l=5$
$C_{6}^{1}(_{\mathcal{Z}_{1}}*, \beta 1)$ , $l=6$
$l=5$
$C_{6}^{1}( \frac{b}{2}, \beta_{1})\leq C_{5}^{1}(\alpha_{4}, \beta 1)$ $z_{1}= \frac{b}{2},$ $z_{\mathit{2}}= \frac{3(r-c_{2}+p_{2})}{\mathit{2}(h_{2+p_{2}})}b$
$C_{6}^{1}( \frac{b}{2}, \beta_{1})\geq C_{5}^{1}(\alpha_{4}, \beta 1)$





Case $9:.c_{1}+ \frac{1}{3}h_{1}-\frac{2}{3}p1\leq r<c.1.+\frac{2}{3}h1^{-.p}\frac{1}{3}-1$ $c_{2}+ \frac{2}{3}.h2-\cdot$
.
$\frac{1}{6}p_{2}\leq r<\dot{\alpha}+h\backslash -\vee 2+$
.
$\frac{1}{6}p_{2}$
Pla.yer I $\mathrm{I}_{1}=\frac{b}{2}$ Player II $\mathrm{I}\mathrm{I}_{1}=\frac{b}{2},$ $\mathrm{I}\mathrm{I}_{2}=\frac{2h_{2}+3p_{2}}{4(h_{2}+p_{2})}b$





$\mathrm{I}_{1}((C_{1}^{1}(z^{*}, \frac{b}{2}1),$ $C_{1}2( \frac{b}{2}, Z^{*})2)$ $(C_{1}^{1}(_{\mathcal{Z}_{1}^{*}},\beta \mathrm{s}),$ $C_{1}^{2}( \frac{b}{2},\beta_{3})))$
$z_{2}$
$C_{1}^{\mathit{2}}( \frac{b}{2}, z_{2}^{*})<C_{1}^{2}(\frac{b}{2}, \beta_{3})$.
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$z_{1}= \frac{b}{2},$ $z_{2}= \frac{b}{2}$
..
$-$ :. : ,$\cdot$ . . $\cdot$ . $\cdot$ . $\cdot$....
Case 1\sim 6,11,16,21 Case Case 9 $z_{1}--$
$\frac{b}{\mathit{2}},$ $z_{2}= \frac{b}{2}$
4.
$\frac{b}{2}$ Player – $c_{1} \leq r<c_{1}+\frac{1}{3}h_{1}-\frac{\mathit{2}}{3}p_{1}$
$\text{ }\frac{31^{r-}\mathrm{c}_{1+}p_{1})}{2(h_{1+}p_{1})}b$ $r \geq c_{1}+\frac{1}{3}h_{1}-\frac{2}{3}p_{1}$ \Phi ‘ $\text{ }\frac{b}{2}$
Player 2 - Player (Player I)
$c_{1} \leq r<c_{1}+\frac{1}{3}h_{1}-\frac{2}{3}p1$ – $|^{\backslash } \backslash ,.\text{ }\frac{3(r-c_{1}+_{\mathrm{P}}1)}{\mathit{2}(h_{1+p_{1}})}b$
$\text{ }1111\text{ _{}\mathrm{f}}\mathrm{h}_{\frac{b}{\leq 2}\text{ } }C_{1}+-<c1+\frac{2}{3}h_{1}-\frac{1}{+6}p1^{\text{ } }l+\frac{1}{6}p_{1}\text{ _{}l}-\text{ }\frac{12h_{1}+3p_{1}\leq r}{4(h_{1+p_{1}})}b\text{ }r\geq c1+h1\frac{1}{6}p\text{ }\iota\mathrm{h}\mathrm{J}\frac{3r-3c_{1}-h1+2p_{1}}{\frac{3r-3c1^{+}-22(h_{1}\mathrm{P}1)h_{1}+pb1}{2(h_{1+_{\mathrm{P}}1})}}\text{ }$
Player II $\leq r<c_{2}+\frac{1}{3}h_{2}-\frac{2}{3}p_{2}$
r ( $h_{2}>2_{P2}$ $h_{2}\leq 2p_{2}$
H Player I
$h_{1}\leq 2p_{1}$ $c_{1} \leq r<c_{1}+\frac{1}{3}h_{1}-\frac{2}{3}p_{1}$
$\text{ }\frac{3(r-c_{1}+p_{1})}{2(h_{1+_{\mathrm{P}}1})}b$ r\geq cl+Ahl\dashv S
.
[1] : [ , 1996.
[2] Hotelling,H.: stability in competition, Economic Journal vol.39, pp.41-57, 1929.
[3] Steven A.Lippman and Kevin F.McCardle: The Competitive Newsboy, Operations
Research, Vol.45, No.1, 1997.
224
225
